D
efined as the ''degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions,'' [1] [2] [3] [4] health literacy has been recognized as a major factor affecting patient-physician communication and health outcomes. 5 Low health literacy is associated with poor understanding of written or spoken medical advice and may negatively impact the health of the population. 4, 6 Patients with inadequate health literacy have a complex variety of communication difficulties that limit their ability to read and understand educational brochures, appointment slips, informed consent documents, and labels on pill bottles. 1 Not surprisingly, patients who have inadequate health literacy who are also HIV infected are less likely to know and understand essential information about their medical condition, 6, 7 similar to patients with other chronic diseases such as hypertension, diabetes, and asthma. [3] [4] [5] [8] [9] [10] HIV-infected patients with low health literacy appear to be four times more likely to be nonadherent with their antiretroviral medications than patients with adequate literacy, 11 and programs designed to enhance health literacy promote adherence to therapy. 12 Furthermore, better health literacy correlates with improved outcomes among HIV-infected patients. 6, 13, 14 However, the full impact of patients' health literacy on HIV/AIDS has not been widely explored. 7 The association between educational attainment, health literacy, and risk of HIV infection varies between populations and over time. Earlier studies in sub-Saharan Africa found that those with more education are at increased risk of HIV infection, though this issue remains controversial given more recent reports. 15 Nevertheless, lower educational attainment and health literacy may be potential barriers for HIV testing because patients at risk for HIV may not request or consent to being tested because they may not understand information presented to them. 7 Certain groups have an especially high prevalence of low literacy. They include people who have completed fewer years of education, persons of certain racial or ethnic groups, the elderly, and persons with lower cognitive ability. 6 Other factors associated with lower literacy include living in the South or Northeast, female gender, incarceration, and income status classified as poor or near poor. In addition, it is common to find that individuals seeking medical care at public hospitals have a lower literacy level than those receiving care at private hospitals. [16] [17] [18] [19] [20] [21] Unfortunately, these populations pose a greater risk of acquiring diseases such as HIV, yet many of these individuals are not being tested. [22] [23] [24] [25] [26] The importance of evaluating potential barriers for HIV testing, such as the level of health literacy, becomes clear when we take into account that one third of the 900,000 people infected with HIV do not know that they are HIV positive. 22 Despite more than a decade of successful education and prevention, major obstacles remain for the prevention of HIV infection. In response to these obstacles, counseling and testing programs focused on populations at high risk for HIV are key components of the Centers for Disease Control and Prevention (CDC) ''HIV Prevention Strategic Plan Through 2005.'' 22, 23 The purpose of this study was to examine the previously unexplored association between the level of health literacy among patients at an inner-city public hospital urgent care center (UCC) and their willingness to be tested for HIV.
METHODS

Study Design and Setting
With approval from the Institutional Review Board of Emory University and the Grady Memorial Hospital Research Oversight Committee, a 6-month cross-sectional study was conducted from March 20 to September 1, 2000. Patients being seen at the UCC of Grady Memorial Hospital in Atlanta, Georgia were routinely recommended an HIV test by their providers consistent with recommendations by the CDC. Upon entrance to the UCC, patients were given a low-literacy (6th grade reading level) brochure that contained information about risk factors for HIV and the availability of HIV testing. After patients saw their providers, they were approached by interviewers to take part in a survey. If they met the eligibility criteria described below, they were enrolled in the arm of the study comparing HIV test acceptors to HIV test refusers. They were also given a $20 incentive for their time. Interviewers screened all available patients to determine eligibility.
Eligibility Criteria
Any patient who had been offered an HIV test by their provider and accepted, and was between the ages of 18 and 65, was not known to be HIV positive, had not been tested within the previous 6 months, was not too ill to participate, spoke English, and was able to give consent, was considered for the study. The control group was defined as any patient who had been offered an HIV test by their provider and refused, was between the ages of 18 and 65, was not known to be HIV positive, had not been tested within the previous 6 months, was not too ill to participate, spoke English, and was able to give consent.
Interview Process
All patients were interviewed by research assistants who underwent extensive training prior to the onset of patient enrollment. Interviewers used a brief series of screening questions to determine patient enrollment eligibility. Once eligibility was established, patients were then taken to a private room where informed consent was obtained and health literacy was assessed using the Rapid Estimate of Adult Literacy in Medicine (REALM). The full survey was then administered. Of the 415 questionnaires administered, 372 (89.6%) of participants completed it, 33 (8%) failed to complete the entire questionnaire, and 10 (2.4%) were later found to be ineligible (7 were found to have been previously interviewed, 1 was found to beo18, and 2 were found to be465) and were excluded from the analysis.
Health literacy was assessed prior to administering the questionnaire. The REALM was used in order to assess health literacy 27 because it correlates highly (r =.88 to .97) with standardized reading tests. Administering the REALM involves having patients read aloud from a 66-item list of medical terms arranged in increasing order of difficulty. The REALM score is a simple count of correctly pronounced words. It requires 1 to 3 minutes to administer and provides 1 of 4 reading grade range estimates: 1) 3rd grade and below, 2) 4th to 6th grade, 3) 7th to 8th grade, and 4) high school. Subsequently, questionnaires customized for HIV test acceptors and HIV test refusers were then administered by the interviewer sitting next to the patient while the interviewer read each question out loud and the patient was allowed to read along silently. Interviewers then marked the response indicated by the patient. Interviewers were trained to answer patients' questions without introducing bias to survey responses.
The different knowledge scores were comprised of questions taken from the questionnaire pertaining to HIV test knowledge, HIV transmission knowledge, HIV treatment knowledge, HIV risk perception, and HIV attitudes and beliefs. These scores were calculated by totaling the number of questions each patient answered correctly. The possible number correct varied between 0 and 13 for each particular category.
Statistical Analysis
All analyses were performed using the 8.0 version of SAS software (SAS Institute, Cary, NC). Univariate analyses were expressed in terms of odds ratios (OR) and corresponding 95% confidence intervals (CI). Measures of association for each of the exposure variables and outcome were obtained using ORs and corresponding 95% CIs.
RESULTS
Data were analyzed for 372 of the 415 patients enrolled, with 200 patients accepting HIV testing (acceptors) and 172 refusing to be tested for HIV (refusers) when the test was offered by their provider. Characteristics of patients enrolled in the study are presented in Table 1 . Overall, patients were more likely to be African-American because that is the predominant population being served at our institution. The majority of those interviewed were male, had children, were single, had no form of insurance, and made less than $10,000 a year. Interestingly, the majority (70%) had been previously tested for HIV.
In univariate analysis, acceptors were more likely to be younger than 40 years old when compared to refusers (w 2 =5.521; P =.019). In addition, HIV test acceptors were more likely to have a better knowledge about HIV testing (w 2 =7.787; P =.005) and to have a lower health literacy level (w 2 =5.27; P =.022). Literacy level was determined according to REALM score. Overall, 8% of those interviewed had a literacy score equivalent to a 3rd grade reading level or below, 16% were between 4th and 6th grade, 32% were between 7th and 8th grade, and 44% had a literacy score equivalent to a high school level. No statistically significant difference between HIV test acceptors or refusers was found for gender (P =.21), race (P =.61), income (P =.33), educational level (P =.93), type of health insurance, or marital status. In multivariate analysis, low health literacy was shown to be the best predictor of HIV test acceptance controlling for age and education (OR, 2.017; 95% CI, 1.190 to 3.418). Because education was not significant in either univariate or multivariate analyses, it was found not to alter the odds ratio of the health literacy variable and was thus included in the final model.
When asked why they were not tested for HIV, individuals from our study responded that they had been practicing safe sex and so did not consider themselves to be at risk. In addition, when compared to HIV test acceptors, the majority of refusers were found to have been tested within the last year (w 2 =4.420; P =.036). Another reason was that they knew their steady partner was HIV negative. Interestingly, however, when asked whether HIV was a serious problem for people they knew, an astonishing 73% (w 2 =166.39; P =.0001) admitted that it was, yet they did not perceive themselves to be at risk and were not tested.
DISCUSSION
Testing and prevention remain key factors to stopping the spread of HIV, and being tested is an essential first step to identify patients eligible for treatment. Yet major barriers exist to the successful implementation of HIV testing and counseling strategies: 1) patients' recognition of their risk of HIV, 2) access to testing, 3) acceptance of testing, 4) receipt of results, and 5) entry into preventive and treatment services. A major reason for not undergoing HIV testing is that persons at risk may not perceive themselves to be at high risk for acquiring infection, and thus do not seek to be tested. 24, 25 However, to our knowledge, the association between the factors of health literacy and HIV testing has not been previously examined in the context of other barriers to HIV testing. Despite the fact that there are no reports to suggest that populations with low literacy level are at risk of undertesting for HIV, we were particularly interested in exploring whether patients' health literacy level impacted willingness to undergo HIV testing. Our results indicate that it does not in the setting of provision of a low-literacy educational pamphlet and health care provider recommendation. Previous studies have found that individuals with low health literacy are less likely than individuals with adequate literacy to know essential information about their health, [1] [2] [3] [4] [5] [6] to have poorer health outcomes, and increased hospitalization rates. 6, 17, 18 In addition, higher rates of low health literacy have been demonstrated in public hospital settings, where the patient population may be at higher risk for HIV 4,7,10,11 compared to Medicare managed care populations. 16 As HIV testing efforts are expanded and HIV testing is incorporated into the medical care setting, providers need to know the impact of health literacy on HIV testing behaviors. 14 The associations of health literacy and HIV have only been studied among individuals who were already HIV positive. 11, 13, 14 Among HIV-positive patients taking highly active antiretroviral therapy, low health literacy was associated with poor self-reported adherence to medications and thus worse outcomes. 11 The relationship between literacy and control of HIV infection has been reported in three different cross-sectional studies. In these reports, better health literacy was associated with greater odds of undetectable viral load and greater odds of having CD4 counts greater than 300. 11, 13, 14 Studies of health literacy and HIV prevention have found that instructions on condom packages and HIV/AIDS educational materials require a college reading level. 28 Thus,
low health literacy appears to be associated with problems disseminating HIV prevention messages and poorer treatment outcomes among patients already HIV infected. Fortunately, the results of this study indicate that low health literacy may not be a barrier to patients accepting HIV testing when recommended by a health care provider. Specifically, low health literacy was found to be a predictor of HIV test acceptance among patients seeking care at an inner-city hospital. Other possible factors such as trust and dependence on health care providers should be considered as possibly influencing HIV testing acceptance, but these were not measured. Future studies evaluating factors affecting HIV test acceptance should include such measures. The distribution of low-literacy brochures as part of the HIV pretest counseling process during our study may have increased the proportion of people with low health literacy that accepted an HIV test. Provision of the brochures when the patient was registered allowed time for review in the waiting area of the clinic before being seen. In addition, the brochures were designed to be straightforward with a clear message, and written at a 6th grade level. Our study supports that the expected barrier of low health literacy can be overcome, and health care providers can utilize opportunities to increase HIV testing in health care settings that serve inner-city populations with expected high rates of HIV infection.
In summary, we found that patients with health literacy at or below a 6th grade level were more likely to accept HIV testing than patients with adequate health literacy. Furthermore, low health literacy was found to be associated with increased HIV testing controlling for age and education. Given the current dynamics of the HIV epidemic in the United States that increasingly affects minority inner-city populations where low health literacy is frequently found, campaigns using low health literacy ads and brochures may increase the number of people seeking HIV testing and counseling services.
Identifying strategies to overcome the above-mentioned barriers for HIV testing with prevention strategies that incorporate aspects such as health literacy, gender, race, and ethnicity may provide an invaluable avenue to improve the rates of HIV testing in the United States. We hope that these strategies will support the recommendations made by the CDC Serostatus Approach to Fighting the HIV Epidemic (SAFE) initiative. 24 Further research in chronic diseases such as HIV infection should focus on comparing interventions directed specifically at reducing health-related barriers with other means of improving health outcomes.
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